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JP 2000319442 ICM C08J009-28 

ICS B32B005-18; H01B003-30; H01B005-14; H01B017-56; 
H01B017-64 

US 2003129379 NCL 428/308.400; 428/315.700 

ECLA B32B027/06; C08 J005/18+L79/08 ; H05K00 1/03C2E 
US 2004166297 NCL 428/209.000; 428/901.000 
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US 2004241419 NCL 428/319.100; 428/315.700; 428/315.500; 428/317.100 
ECLA B32B027/06; C08 J005/18+L79/08 ; H05K001/03C2E 
AB The materials, useful for circuit boards, comprise heat-resistant polymer 
films with continuous micropore structures with porosity 15-80%.. Thus, a 
microporous polyimide film manufactured from 3 , 3 1 , 4 , 4 1 -biphenyltetracarboxylic 
dianhydride and 4 , 4 * -diaminodiphenyl ether showed thickness 40 jam, average 
pore size 0.5 i^m, and porosity 60%. 
ST insulator microporous polyimide film circuit board; heat resistance 

polyimide adhesive copper laminate 
IT Electric insulators 

Printed circuit boards 

(elec. insulating microporous films with good heat resistance for 
printed circuit boards) 
IT Polyimides, uses 

RL: IMF (Industrial manufacture); PRP (Properties); TEM (Technical or 
engineered material use) ; PREP (Preparation) ; USES (Uses) 

(elec. insulating microporous films with good heat resistance for 
printed circuit boards) 
IT Laminated plastics, uses 

RL: PRP (Properties) ; TEM (Technical or engineered material use) ; USES 
• (Uses) 

(elec. insulating microporous films with good heat resistance for 
printed circuit boards) 
IT Polys iloxanes, uses 



Polysiloxanes , uses 
Polys i loxanes , uses 

RL: TEM (Technical or engineered material use) ; USES (Uses) 

(epoxy-polyimide-, heat-resistant adhesive; elec. insulating 
microporous films with good heat resistance for printed circuit boards) 
IT Polyimides, uses 
Polyimides, uses 
Polyimides, uses 

RL: TEM (Technical or engineered material use) ; USES (Uses) 

(epoxy-siloxane- , heat-resistant adhesive; elec. insulating microporous 
films with good heat resistance for printed circuit boards) 
IT Adhesives 

(heat-resistant; elec. insulating microporous films with good heat 

resistance for printed circuit boards) 
IT Plastic films 

(microporous; elec. insulating microporous films with good heat 

resistance for printed circuit boards) 
IT Polyimides, uses 
Polyimides, uses 

RL: IMF (Industrial manufacture) ; PRP (Properties) ; TEM (Technical or 
engineered material use) ; PREP (Preparation) ; USES (Uses) 

(polyether-; elec. insulating microporous films with good heat 
resistance for printed circuit boards) 
IT Polyethers, uses 
Polyethers, uses 

RL: IMF (Industrial manufacture); PRP (Properties); TEM (Technical or 
engineered material use) ; PREP (Preparation) ; USES (Uses) 

(polyimide-; elec. insulating microporous films with good heat 
resistance for printed circuit boards) 
IT Epoxy resins, uses ♦ 
Epoxy resins, uses 
Epoxy resins, uses 

RL: TEM (Technical or engineered material use) ; USES (Uses) 

(polyimide-siloxane- , heat-resistant adhesive; elec. insulating 
microporous films with good heat resistance for printed circuit boards) 
IT 26298 -81-7P, 3 , 3 ' , 4 , 4 1 -Biphenyltetracarboxylic dianhydride-4 , 4 ' - 
diaminodiphenyl ether copolymer 26615-45-2P, 3,3',4,4 ! - 
Biphenyltetracarboxylic dianhydride-4 , 4 1 -diaminodiphenyl ether copolymer, 
sru 29319-22-0P, 3 , 3 \ 4 , 4 ' -Biphenyltetracarboxylic dianhydride-p- 
phenylenediamine copolymer 32197-39-0P 74049-11-9P, 
3,3 ' ,4,4 ' -Biphenyltetracarboxylic dianhydride-4 , 4 1 -diaminodiphenyl 
ether-p-phenylenediamine copolymer 

RL: IMF (Industrial manufacture); PRP (Properties); TEM (Technical or 
engineered material use) ; PREP (Preparation) ; USES (Uses) 

(elec. insulating microporous films with good heat resistance for 
printed circuit boards) 
IT 7440-50-8, Copper, uses 

RL: TEM (Technical or engineered material use) ; USES (Uses) 

(foil; elec. insulating microporous films with good heat resistance for 
printed circuit boards) 
RN 26298-81-7P 
RN 26615-45-2P 
RN 29319-22-0P 
RN 32197-39-0P 
RN 74049-11-9P 
RN 7440-50-8 
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TI Porous insulating material useful in high frequency electronic components, 
comprises high heat-resistant resin film having porous structure with fine 



continuous pores and specified porosity. 
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NOVELTY - The porous insulating material (1) comprises high heat-resistant 
resin film (3) , such as polyimide film, having porous structure with fine 
continuous pores (2) . The film has a porosity of 15-80%. 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included for the 
porous insulating material laminate. 

USE - As electrical insulating material in high frequency electronic 
components, such as portable mobile communications e.g. Vehicle telephone, 
digital portable telephone and satellite communication devices. 

ADVANTAGE - The material has excellent electrical property (low 
dielectric constant) and excellent heat-resistance. The porous insulating 
material has high adhesive property with metals and metallic foils, as 
substrates . 

DESCRIPTION OF DRAWING (S) - The figure shows cross -sect ional view of 
porous insulating material such as porous polyimide film. 
Porous polyimide film 1 
Continuous pore 2 
High heat-resistant film 3 
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AB PROBLEM TO BE SOLVED: To obtain a porous material having heat resistance, 
a low permittivity, a low dielectric loss; and excellent insulation 
properties by using a highly heat- resistant resin film having a porous 
structure having fine continuous pores and a specified porosity. 
SOLUTION: The porous insulation material has a permittivity of at most 
2.5. The highly heat-resistant resin film has a porosity of 15-80% and is 
desirably a polyimide film. The porous polyimide film is obtained, for 
example, by the following method. A casting of a polyimide precursor 
solution is brought into contact with a coagulation medium through an 
agent for regulating the rate of solvent displacement to form a porous 



deposit of the precursor, and the porous polyimide precursor film is 
thermally or chemically imidized. A heat- resistant adhesive layer is laid 
on at least either surface of the film, and a protective film is formed on 
the adhesive layer to form a laminate. In use, the laminate is stripped of 
the protective film, and a conductive metallic foil for an electronic 
circuit is laid on the protective film to easily obtain a circuit board. 
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